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A monitoring system for concrete hardening using laser
excitation/measurement was developed iIn this study. Aluminum (Al) beam inserted in mortar was used
as measurement object. Laser beam was irradiated to the Al beam to excite the vibration due to laser

ablation and its frequency spectra were measured. It was confirmed that the characteristics on the
resonance frequency and damping of the Al beam change as the mortar hardens over time. Moreover, it
was found by the finite element analysis that there is a relationship between the hardness of the
mortar and the natural frequency of the Al beam inserted in the mortar. By comparing the
theoretically calculated frequency with the experimental result, the elastic modulus of the mortar
and its variation with time could be estimated. The effectiveness of the developed monitoring system
for concrete hardening was verified by some experiments.
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Fig. 2 Experiment system

(a) Al beam inserted in a mortar (b) Al beam

Fig. 1 Experiment object (Unit: mm)
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Fig. 6 Relationship between the Young’s
modulus and the elapsed time, and
comparison with penetration resistance test

Fig. 7 Changes in Young’s modulus of mortar
over elapsed time at several temperatures
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